Coupling of drug containing liposomes to microbubbles improves ultrasound triggered drug delivery in mice.
Local extravasation and triggered drug delivery by use of ultrasound and microbubbles is a promising strategy to target drugs to their sites of action. In the past we have developed drug loaded microbubbles by coupling drug containing liposomes to the surface of microbubbles. Until now the advantages of this drug loading strategy have only been demonstrated in vitro. Therefore, in this paper, microbubbles with indocyanine green (ICG) containing liposomes at their surface or a mixture of ICG-liposomes and microbubbles was injected intravenously in mice. Immediately after injection the left hind leg was exposed to 1 MHz ultrasound and the ICG deposition was monitored 1, 4 and 7 days post-treatment by in vivo fluorescence imaging. In mice that received the ICG-liposome loaded microbubbles the local ICG deposition was, at each time point, about 2-fold higher than in mice that received ICG-liposomes mixed with microbubbles. We also showed that the perforations in the blood vessels allow the passage of ICG-liposomes up to 5h after microbubble and ultrasound treatment. An increase in tissue temperature to 41°C was observed in all ultrasound treated mice. However, ultrasound tissue heating was excluded to cause the local ICG deposition. We concluded that coupling of drug containing liposomes to microbubbles may increase ultrasound mediated drug delivery in vivo.